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(54) FLAME-RETARDANT EPOXY RESIN COMPOSITION AND SEMICONDUCTOR 
USING THIS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a flame- 
retardant epoxy resin composition used as a 
semiconductor sealing resin, etc., which imparts an 
improved flame-retardance to its cured product through 
its crosslinking structure per se, without using any flame 
retardant nor without filling especially high amount of 
inorganic fillers. 

SOLUTION: The titled composition contains an epoxy 
resin (A), a phenol resin (B), an inorganic filler (C) and an 
accelerator (D), wherein, provided that the content of 
the inorganic filler (C) in its cured product is W (wt.%) 
and the flexural modulus of this cured product at 240± 
20° C is E (kgf/mm2), the flexural modulus E shows a 
value satisfying 0.015 W+4.1<E<0.27 W+21.8 when 30< 
W<60 and 0.30-1 3<E<3.7 W-184 when 60<W<95. The 
cured product of this composition exerts a flame- 
retardance through formation of a foamed layer at 
thermolysis and inflammation. 
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[0 0 3 5] *«K3S*#J (C) fcLTIi, *##»ih 

(o it, it^*®T-iv>TU<> 211 

[0 0 3 6] gfcftjiftJ (D) LTI±, #*fttfjL« 

g, jc^^i/^ty * y fcW^b&lS*: IS 

7-f>> 2-^f)W^V-;K 1. 8-vT-9-'kfv 
yn (5, 4, 0) * Vf-fcy- 7^**^»f f>*ta 0 ■« 

fb^jt^i (d) (i, it^wfflv>tu<> 2 am 
[0 0 3 7] $e>K, *»8©x#*y»iB»«*i <k. 

li, IWIEft* (A) ~ (D) oil&U, £*KI&CC, * 
-#>7y y y^oiFfe&k y -V') *s Y**yfu tf^ 

[0 0 3 8] **WOx#*y»IB»jfc»li, 

x'^mmM Ltztk, tmu-)\'*?=--y-%k°$:Ri^x 

m.&1rz>z.kx^m.-tz,z-ktfx'%z> 0 f lt, :ox 
# * y WIB&JRtt t v &R C J6 C r * IK 

[0 0 3 9] *ii©*fMHi, ^SOi^*-> 

®mX'm±LXte2>¥Mfr%iW.. ';-K*>*-»7»* 

*:*»w«Jt#* S'WffliffljSffc-cirih l 

[0 0 4 0] 

TO*tt«X0 f Jfc««t4JW»r, [%] ili [lf%] 
[0 0 4 1 ] *««;fttf]tl!OTTfflw»fci#*S/»l», 



(7) ^|Pi2 0 0 0- 1 2 9 0 9 2 

12 

7 x y -**»ffiO*H?\£0 f *it4:, * kftXllTiZ* 
-To 

• x#**»BBi : Tte^: (1) ny x-s-fry x.-A< 

7 9;V*JVx##v8fjJg (n = 0-10, WtA5 5 
TC, i^->S§2 3 8 g/e q) 

• x#* v8fllii2 : TE^; (2) Wiy-^x; 
lUTylVZ-iUJLXZ-^mffi ( n = 0~l 0s Kit* 5 7 
C, x#*->*£j*2 7 4 g/e q) 

•i^->Wi3 : Ties: (3) cox h77x-D-ji/ 

J0 x * > SJx # * y WHS £ 3= i: -T * x # * ^WBttJft 
«Mtj*9 2*C, x#^r->|§2 0 3 g/eq) 

• j.#+->flfJ5g4 : TK^: (4) «0lf7iX^-4, 
4'-v^'J yyJUx-x;Vi**v#lgi 3, 3', 

5, 5' -r h 5>f;Hf7x-^/- 4 , i'-yT'lv 

5x*'+yWMt (S4*l 1 it, x#+ygii 
7 0 g/e q) 

• x#* ->»ji 5 : TfasS; ( 5 ) o^vv-^y*'7 7 

^i^df v^fflt ( n = 0 - 1 0 x ft-fbjft 6 8 "C, x#* 
20 v^fil 9 4 g/e q) 

• x#*i,J»jj|i6 : TIES: (6) cov-->^n^v^i/'i 
>fflx#*i/«ffi (n = 0-10, *Hfcj&5 6'C, x# 
*->Si2 4 1 g/e q) 

•x#^v^St7 :Tttt (7) 0^7x7-WI 
x-i?* y »IB k ^71/- ;u AMx#* yffiJJi 

t tOffl^-g-^-fi: ( n = 0 ~ 1 0 , ifc-fb* 7 0t, x;K* 
•>SS3 5 7 g/e q, = JISS/x**^* 

8a =2 01f%) 

• x#*yflHB8 :T15^: (8) oW7x;-wfi 

50 x^+->«fjjg ( n = 0~0. 8, 2 5t©fi«6 5 0 0 
cps, x^ygil 7 6 g/e q) 

[0 0 4 2] • y xy-^«n : TIB^C (9) <oy 
3. s - )Vy s.=.)\,7 7 )l<* frffim (n = 0~ 1 0, frit 
A 8 3 *C, 7ki?&afi 1 7 5 g/ e q ) 

• y x / - ;MMSf fli 2 : TIB^: (10) 07iy-;vkf 
7 jcr.;U7 9;u#;uWIt (n = 0~l 0, IMb.S 1 2 0 

7m&%m.2 0 8 g / e q) 

• 7i/-;u^«)3t3 :TIES (1 1) ©7x7-^7 
**5 y *®m ( n = 0 - 1 0 , mt& 1 0 6 TC, 

40 Sil06g/eq) 

• y x y - JW^WJJS 4 : TI23^ (12) <Oy->^a^> 

(n=0-10, ft-fb^.9 2 
1C, *I1S11 7 0 g/e q) 

• 7x7-;«5 TsZg. (13) 07x7-JKf7 
i-;U7 7;U + J^Jg (n = 0~2, Mt& 1 0 0 1, 
TKKS^fil 9 6 g/e q) 

• T 5 >*flMb#J 1 : (14) Ov757y7x 
-)\>**y («fcfb*8 9t:, rS14*^^S4 9. 5 g/ 
e q) 

50 [0 0 4 3] 



Hk2] 



Hfc3] 



Hfc4] 



[Its] 



lite] 



lit 7] 





50 



[It 8] 



(9) 



15 

CH, CH, 
GH^HCH 2 o4tg>-C -<(o>-OGH 2 CHCH 1 oj^)-C -©r-OCHjCHCHj 
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CH, 
CH. 



CH, 



CH, 



QHjCHCHjO^)- C -^^OCH 2 CHCH 2 0j^)-C -^O^OCH^^Hj 




>C7) 



(n=0~10) 



CH, 



10 



CH, 



CH, 



CH, 



CHXHCHjO-fe^C -<o)-OCH 2 CHCH 2 C>]-<o)-C X^OCHjOHC,^ ( 8 ) 
CH, CH 3 



(n=0~0. 8) 



lit 9] 



[ftlO] 



[it 12] 



lit 13] 





H 



^ Hf <o)^H 2 -^9^HXo)^H 2 -^} (9) 




H 



<n=0~10) 



OH 



OH 



OH 



Cs)fe®®^£^^®®^-@J C10) 



(n=0~10) 



)H 



)H 



)H 



^-GcH 2 -£0>-9^ CH 2 — ^ 



(n=0~10) 



)H 



)H 



)H 



(n=0~10) 



OH OH OH 

(^H 2 <0><^H 2 ^ (13> 



(n=0~2) 



(11) 



(12) 



lit 1 4 ] 



H 2 N ©-OH 2 -@ NH 2 



(14) 



[0 0 4 4 ] fcfe, 2, 5. 6, 9, 10, «B*ft2. 2m 2 /gtJ)5. it »3, 4, 

13, 14, 18, 21. 2 2, lt&mi-~5, 11. 7, 8, 11. 12, 15, 16, 17, 19, 20, 

1 2^fflv^vtIifi£5$vV *l±, spJS»egl 5 m, ifc 50 2 3, MP16-10, 1 3 - 1 5tfflv>^M«-> 
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V tjI±, TO*Jg2 2 urn, ttmmms. OmVg-C 
S> •5>o 

[0 0 4 5] [$ZMmi] i#*5/»JB4 * 1 6. 5 8 

%, 7x;- ;v^«flS 2* 2 0. 2 3 %, SltiS#-> <; 
Af*6 0. 0%, *H/<7-;>X0. 5 1%, h V 
7x^Jl/*;*7 -f y (T. P. P. ) 0. 4 0%, V7 
>*7^'J>^|1. 5 7 %g.O f #-**vr9 -y ? 0. 
7 1%*, ^ia-C^ti?l-g-Lfc», 1 0 0t»n-;H 

^ 5 t^iml^ *><*>*, isw&m&Lxmmi&f&ty 
[0046] ±sinmm i ^TFLtzmsimi&yo&mw 

izm>6fzi><7) V) *, mfc<V&ifr (vviOv 

1 7 5"C, *7*l--y 1-^8 5t:, S^tT^K 1 2 OtK 
&Af$H 1 5fK mX&fjl 00kg/cm 2 (flfr 

e) ) x-mzLtzfe, m&it (i 7 5t, 4^r«i) 

[0 0 4 7] ifria^kfe^ffl^-c, J I S K6 9 1 1 

uee-p x ft (f 5¥i±»^ffl o«b«* , u l 9 4 mmm 
&iz®i^xmM&&mm<D&rMi: ; £ti?tifmLtz 0 
mzmm * m ^ x , a tf ^m<om^.R vmm^m 

<DmmiK$ti&±m®mx-i7c,fz 0 ztz, w$mit%>)it 

[0 0 4 8] W[*m*<7 v 7. 5mmX7. 5 

m m X 3 5 0 // m<Ov'J 3 vSS^-y 7 s *, iifEHJft®) 1 

l tzmm®.®.® zm\mzm®rzi><n (?yu-y 
7-0^7^7 7-m, ^zasi7 5t;, ^-y-w 

7hfi8 5t, J£UB#K 12 0&, f±AH#P4 1 5S>, 
i£AE;>j 100kg/cm 2 (^fffit) ) tMALTS 
?>W;80t'yQFPI (14X20X2. 7mm) <7> 
¥«#=£«*, «flMfc (1 7 5"C, 4Bfmj) <D 
*ffl</*TfHBL£o 

[0049] jWiittS-f/istge^^ii, ^iso-'saw 

FS1 0/um<07^?-'7ASSOK^ (1SU ><y KS&li 
-27 0/im^) *JSLfc3. 0 mm X 3 . 5 mm X 3 
5 0,<mOy')3yfif-;7't 1 6 fcf > D I PfflO 4 

2 7n^f (-7t-;H 2%, h • ? nAJSi l %, 
*g *) ^ifco-g-^) O^U-AK^V h Lfcf£, mi'* 
v Kgg(Citg^2 8 // mcO^*7l'^**V KL^rtW 
*, ±f2*ife#)l tc^L7t®ltffl^»*^J^^@*^ 

to h) *ffl^x, ff/e«o^# ^yif^-f 

7 5t:, t-fv-j y^ms sr, &fmmi 2 os\ m 

Am$ 1 5 iiAE* 100kg/cm 2 (fitf 
E) ) -CtfALr»f>tu7t 1 6 IfVD I PS! (1 8 X 5 
X 3 mm) ©#»#git, ftlft ( 1 7 5 1C, 4 B# 
Ufl) 0*fflW>Tf¥ffiL*:o . 

[0 0 5 0] mi&M2 1] x.,-K*v^j]&8 *3 2. 0 



(10) #§32 0 0 0 - 1 2 9 0 9 2 
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7 %, 7x7- 5 *3 5. 5 9%, v§gS56» > 
'J*i*3 0. 0%, 1, 8 -->*r^*fe*v^n (5, 
4, 0) *>T*>-7 (D. B. U) 0. 34%, v 
>^J2. 0%*, @7>^<7)^«|-Cii'& 

fz 0 mmox^KLxwhfi/zmmm^i. m&ikm 

CO^SiZriSLTt^, fi)T7EO*# (80tX2^+l 

2 0t:x 2B#H+2 0 Otx 5B#W) Tzfflt2-$xmt 

®*%tZo 

10 [0 0 5 1 ] [ifc^M 1 1] i#*'>«l»8*5 3. 0 

9 %, 7 $ >-%mtm 1*14. 91%, mum&'s u 

At*3 0. 0%, yiiy-fn >^#J2. 0%*, 
(8 0"CX2B#P4+ 1 2 0tX2W+2 0 OtX 5 

[oo52] miE*ife0o 2 1 xtrikttw 1 1 <r>mm* 
m^x, j i s K6 9 1 1 fcttoTtttfwttspajjejH 
20 <t>^«*, ul 9 4 jt^at&t-fficrii^ttis^fflo 

fritz, tfz, mumvto*m^xifx&ifi (QiRV 

[0 0 5 3] tlTtc, ^ttRfll t-€-<OfFffi*^*t t 
&X7fi-?„ 

2 4 Ot-C-WfttfSftt^E (k g f /mm 2 ) 
30 J I SK6 9 1 1 KHUSLTfTofco ffFffi»*liT 

OBI - E o»ffi**ftEo««rt = £ EM 
xBl-EO»fl[*«WfE^««n=«S«**«litt 

[0054] mmnmm 

UL-9 4S*WI*tfoT»«tt*IFfflU*. WTU 
tt«0#JBS:^-r. JR3B« (ft* 1 2 7mmX«l 2. 
7mmXf*l. 6 mm) Oft $77[6] t tl^ilCi 

-sjidfc, (77y7*) -e^**@^ 

-f&o ^(C, 7 7V / traiosw^acA'- 1 

40 —CI 0*J»M«jfcLfc&* ^- + -t«yifC*»«Lh 
Klfe^oTv^^K (SI^M, #) *iiJ7£-t* (— 
0§<O5$iSBfF5 = F 1) e i<OjJs^x^e>, WS^*- 

7--ci o»H»*i,fc«, 1 a ^»tr, -m 

i n t J: * Cft&*H (-01<O»jfe^M = F2) * 

IcM^Sfc, UL94V-0, V-l, V-2, NOT 
V-2OIKSIZ4-50 
50 [0055] (UL94V-0) 
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• 2F£S 5 Of£ (2F = 54fc«5j£S£&*fflV>T?To*:U 

•FmaxS10&(Fma x =SSifct?f# h tltz F IX 
liF2 0*f«SO^^iai) 

(UL 9 4 V- 1 ) 

• 2F^2 5 0&, Fmax^3 0»\ K'Jy/^U 

(UL 9 4 V-2) 

5 Fmax<3 0ft\ K 'J v 7*£> 0 , 

(UL 9 4 NOTV-2) 

• 2 F > 2 5 0 fk F m a x > 3 0 fk ? 7 > 7^5 T-B 

[0 0 5 6] «ioSiSiKoSWf Mit: i 

x 2 en-%fa^co^^ l, mtmmm* 
[oo57] »*ffl ? 7 -j ?&<Dwmmm 

1@£, iSia&ris&ft, -r*^*., 8 5-c> 8 5%tcBif 
5cb#k ( 8 o mm, 1 2 o mm) mmx^tz^ ir'J7 

n-£ 2 4 0t, 1 0&O*frt-3 EfroT, ? 7 "J 9 
[0 0 5 8] »Stt<73l¥tf «^ 

1 6 fcT>D I PffllcttibL^^^. hffl^^^ttl 0 

mzm^x, 1 2 st, 1 o o rh%, m^mm (1 o 

OBtRfl, 2 0 0PIR8) , 0 V<7>^#r% 7*1* 

vi/*r- ■ ■ JUT* (PCBT) Rlfc^T 

[0 0 5 9] »IEi&Jg£14<7>iF«ttlfc 

i 6 tr>-D i pmizmjkLfzrz hmv^m&giWi o 
i 8 5x:<ow.&mx-m^mm (sooimw, 72 

0f$K) (omw* Ltzfe, Z<D3iW<ol-";-f* 1 &ik,X-£. 

&ttfo<D&.m~i!bz>&v>m<D&tjii&zm%.L (its 



(11) 2 0 0 0 - 1 2 9 0 9 2 

20 

mLx^^^mcom.Vim (77>?) t<om^, 
>?izttLx 2 o%fei±<D®-g-}c, -g-^s^&t* 

& 0 

[0 0 6 0] #x5HJf (Qi5.0 f Q2^iB | J^) 
»M7c*^J<o^*S**W (Sfi%) <r>mWk (zzx- 
14 0. 1 g) £ft^A*i£Sgt!i=**- flfttffi (LIND 
JO OBERGttSO l*HC-fe -y h LT, j&53-fi?SJf : 7 0 0 ± 1 

or, gkii-mmm : 1 on-m, ^h^#* : 
(n 2 ) , wm$aJTx&mm : o. 5 L/m i n o&# 

t£tij£f (GC/TCD) -C, ^-fk^^mfiaS^T-jt) (C 
j^7-^^mSi, *W7'^7, T. P. P. ~>7 

20 y 7°v >ym, ti ~-^y 7-7 y i/) 09 t>x-»m* 
r^n^tzmm t$k®KKi&m<DW.mm& q 2 (it 

%) *l¥*L^o S-fbtj^^-iti^^KTt^i (c) 
i-mvf&ft (mszmm&ft) <oas*u^*q 3 (a* 

%) fcLfcfc^K, Tie^: 

Ql (fift%) = Ui/q 3 ) x l 0 0 

Q 2 (S*%) = I (1 0 0-qi-q 2 ) /Q3l X10 

0 

X-0l £ it Z> i& Q j R If Q 2 * * tiffin ffi L T^o 
[0 0 6 1 ] [HifctflJ 2 - 2 0, 2 3, Jt©!« 1 - 1 
30 0, 1 3 - 1 5] mi ~-0i8<om^^\ k 
mm<n?5&X'&U®Zif;WiLtz<nt>. l t Wim<r> 

lli:*t, 

[0062] mmm2 2] s5©e^c^\ 

2 1 t|5]^co^a-e#i*^*^^L^<7)t>, *ifc0!)2 1 

Z/H 1 K^:tI- 0 

[0 0 6 3] [JttSUW 1 2 ] SE 8 OSH-^tc^v^, ItmM 
1 1 tlwi^o^rft-C^^^^^L^W*., ItKWIl 1 

40 tmmvjj&x&mm&zwffiLfzo mm^^^sR 

t>*H 1 KSrfo 
[0 0 6 4] 

[^1] 



(12) 
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jam 










1 


2 


3 


4 


-l O »t**B*3 "I r ..ATA > 




















^^>6fBg3(wt%) 












16.58 


12.22 




































;U5&^Jii1(wt%> 
















9.01 


7.83 


^xy — ;i^®Jii3 (wt%) 










7iy~;i/^tStHl4(wt%) 










OH/Ep 




i A 


1.0 


1.0 




Ann 














ol .0 


84.0 




n 

U.O 1 


A 1C 


A OA 

0.Z4 


0.20 


T. P. P. (wt%) 


n 40. 


f\ oa 


0.19 


0.16 


iS7>ij v3 «j >y ffl ( wt%) 


1 .0/ 


1.10 


0.75 


0.61 




0.71 


0.53 


0.34 


0.28 






O 


O 


o 


O 


(kgf/mm 2 ) 




Zo.U 


54.3 


72.4 


84.8 






\/ a 

v — 0 


\ / a 
V— 0 


v— 0 


V— 0 






en 
00 


4/ 


40 


32 . 






<J 




\J 




80B#flfj 






A 

u 


A 
0 


(») 


120B#RH 




2 


1 


o 


H/"St£: 




0 


0 


0 


0 




2008${Jfl 


4 


3 


1 


0 




soo&ra 




0 


0 


0 




720BMHI 




3 


2 


1 






8 


7 


8 


8 


Q 2 <wt%) 




45 


45 


44 


45 
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5 


6 


7 


8 


X7tf*V&^1 (wt%> 




















X7K^>f»|g3(wt%) 


18.22 


13.43 


8.65 


7.05 












XTK^f isfflU 5 ( wt %) 






























JU^^Bel (wt%) 










"7 X y— JU^&fla2(vYt%) 


18.59 


13.70 


8.83 


7.20 






















OH/Ep 


1.0 • 


1.0 


1.0 


1.0 




60.0 


70.5 












81.0 


84.5 




0.51 


0.38 


0.24 


0.20 


T. P. P. (wt%) 


0.40 


0.30 


0.19 


0.16 


is=7>±vz?*) < wt%) 


1.57 


1.16 


0.75 


0.61 




0.71 


0.53 


0.34 


0.28 


24O e C0>&tf5£t£^ 




O 


o 


O 


O 


(kgf/mm 2 ) 




29.0 


67.9 


106.1 


119.0 






V-0 


V-0 


V-0 


V-0 


£F(E>) 




35 


28 


20 


17 




o 


O 


O 


i o 








0 


0 


0 


(ft) 


120B#Pb1 




3 


1 


0 




lOOBtK 


0 


0 


0 


0 




200B$K1 


4 


3 


2 


0 








0 


0 


0 




720B#Rfl 




2 


1 


0 


Q t (wt%) 




9 


8 


9 


9 


Q 2 (wt%) 




43 


44 


44 


43 
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rfa /ril 












9 


10 


11 


12 




21.16 


15.59 


10.05 


8.19 
































































15.65 


11.54 


7.43 


6.06 












7x7- jUR»n3Cwt96) 




















OH/Ep 


1.0 


1.0 


1.0 


1.0 




60.0 


70.5 












81.0 


84.5 




0.5 1 


0.38 


0.24 


0.20 


T. P. P. (wt%) 


0.40 


0.30 


0.19 


0.16 




1.57 


1.16 


0.75 


0.61 




0.71 


0.53 


0,34 


0.28 


240°C<7>ffi{f?¥{4¥ 




O 


O 


o 


O 


(kgf/mm 2 ) 




16.7 


31.4 


49.1 


62.0 






V-0 


V-0 


V-0 


v-o 


ZF(») 




21 


18 


14 


10 


Kttffe(DKlEa« 


O 


O 


O 


O 








0 


0 


0 


<«W 


1 20I$M 




2 


1 


1 




lOOttflfl 


0 


0 


0 


0 




200B$fH] 


4 


3 


1 


0 




500B#Pb"5 




0 


0 


0 




-720M 




2 


1 


0 




10 


11 


10 


11 


Q 2 (wt%) 


38 


* 37 


37 


39 



ISE4] 
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mum 










13 


14 


15 


16 


17 
















20.91 


15.41 


9.93 


8.10 


6.66 














X7R*S/«fJB4(wt%) 
















































"7xy— ;i>161filfii (wt%) 












?xy— ;u^^iii2 Cv/t%) 


15.90 


11.72 


7.55 


6.15 


7.59 


Z>x.J— JUI£JiJS§3 ( wt%) 
























OH/Ep 


1.0 


1.0 


1.0 


1.0 


1.5 




60.0 


70.5 














81.0 


84.5 


84.5 


*;kJ-/*9^x(wt%) 


0.51 


0.38 


0.24 


050 


G.20 


T. P. P. (wt%) 


0.40 


0.30 


0.19 


0.16 


0.16 




1.57 


1.16 


0.75 


0.61 


0.61 




0.71 


0.53 


0.34 


0.28 


0.28 






O 


o 


o 


O 


O 


(kgf/mm 2 ) , 




14.0 


28.2 


46.8 


59.7 


39.8 


SHSKte 




v-o 


V-0 


v-o 


v-o 


V-O 






14 


11 


7 


5 


2 




o 


O 


o 


O 


O 




80KHB 




0 


0 


0 


0 


(St) 




3^5^ its 


2 


0 


o I 


1 




lOOBMfl 


0 


0 


0 


0 


0 




200B*]ffl 


3 


2 


1 


0 


1 




5008#R8 




0 


0 


0 


0 




720B$fif| 




1 


0 ! 


0 


1 




11 


12 


11 


11 


8 


Q 2 <vrt%) 


40 


39 


41 


40 


41 
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mK9i 




r-»-i JJ— mi 










18 


19 


20 


21 


22 


23 


















1254 
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